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Abstract
Background: Vasovagal syncope (VVS) is a common symptom with empirical therapy and
high recurrence rate. Our goal was to determine whether the pattern of presyncopal prodromal
symptoms can predict the recurrence probability of vasovagal syncope.
Methods: Seventy-nine consecutive patients (male/female: 53/26) with history of VVS and
positive tilt table test (TTT) were enrolled in the study and completed the follow-up time for one
year. They all had normal electrocardiograms and cardiac echocardiography without underly-
ing disease. All of them were evaluated meticulously for prodromal symptoms (diaphoresis,
nausea, palpitation and blurred vision) and frequency of syncopal spells in their past medical
history. They received metoprolol at maximum tolerated dose and were taught tilt training as
an empirical therapy after TTT.
Results: Fifty-four patients (68.4%) reported at least one of the four main prodromal symp-
toms. Median syncopal ± presyncopal spells were 4 episodes. Forty-two patients (53.2%)
experienced recurrence of syncope or presyncope during the follow-up period. In recurrent
symptomatic patients, diaphoresis had been more significantly reported in their past medical
history (p = 0.018) and they had more syncopal spells before TTT (p = 0.001). Age, gender
and type of TTT response did not have any effect on the recurrence of VVS.
Conclusions: Patients with a history of diaphoresis as a prodromal symptom and more pre-
tilt syncopal attacks experience more syncopal or presyncopal spells during follow-up. (Cardiol J
2008; 15: 446–450)
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Introduction
Prodromal symptoms and signs often precede
vasovagal syncope (VVS). Despite its prevalence,
significant gaps in our understanding of its patho-
physiology and treatment remain [1]. Several pa-
thophysiological mechanisms have been suggested
to explain the development of arterial vasodilation
in the setting of relative or absolute bradycardia.
The optimal medical therapy of patients with VVS
is still controversial. Many pharmacological and
nonpharmacological approaches have been sugge-
sted, but due to the complex and variable mechani-
sms, the management of VVS is difficult and recur-
rence rates are high [2]. The purpose of this article
is to evaluate the effect of prodromal symptom pat-
terns on the recurrence of VVS.
Methods
Patients
We included 85 patients in this study, but only
79 patients were able to complete the follow-up
period successfully. They were selected consecu-
tively from patients referred to our arrhythmia cli-
nic. All the patients had at least one episode of cli-
nical history compatible with the diagnosis of VVS,
with or without presyncopal spells during the pre-
vious year. A complete study (physical examination,
12-lead ECG, cardiac echocardiography, chest
X-ray, bilateral carotid sinus massage, routine bio-
logical and hematological tests and neurology con-
sultation) was performed to eliminate other possi-
ble causes of syncope during the inclusion phase.
The inclusion criteria were: age ≥ 18 years with at
least one syncopal event during the previous year
consistent with the diagnosis of VVS, positive tilt
table test (TTT) and absence of structural or elec-
trical heart disease. Exclusion criteria were: pre-
sence of another possible etiology for syncope, do-
cumented autonomic dysfunction, unable to perform
tilt training, contraindication or hypersensitivity for
beta-blocker therapy or any other drug therapy that
could make the patient inappropriate for the study.
Tilt test protocol and definitions
Positive TTT was one of the inclusion crite-
ria. The study protocol was approved by the ethics
committee of the hospital. Written informed con-
sent was obtained from each patient. The test was
performed by means of an electrically controlled tilt
table with a footboard for weight bearing. Heart rate
was continuously monitored. Instantaneous arterial
blood pressure was recorded by digital servo-
-plethysmography (Finapress 2300, Ohmeda, Engle-
wood, NJ, USA) with a digital cuff installed on the
third finger of the right hand. No invasive instru-
mentation was used during the test. The patients
had been fasting overnight, and medications that
could interfere with the test (i.e., diuretics, vasodi-
lators and beta-blockers) were withheld for at least
two days before the study. The TTT was done after
an initial observation with the patient in the supine
position for 20 min. The test consisted of two con-
secutive tilted stages. In the first or passive stage,
patients were tilted at 70° for up to 45 min without
medication. If syncope did not develop, patients
entered the active stage. They received 400 mg sub-
lingual glyceryl trinitrate and continued to be til-
ted for another 15 min. If syncope occurred during
the test, the tilt table was rapidly adjusted to re-
turn the patient to the supine position, and the stu-
dy was terminated. We included all the patients with
syncope or presyncope with systolic blood pressu-
re £ 70 mm Hg with or without asystoly and/or bra-
dyarrhythmia. We considered three types of syn-
cope according to the changes in heart rate and blo-
od pressure detected during the episodes:
1) vasodepressor, with an abrupt decrease of systo-
lic blood pressure over 30 mm Hg (or 20% to 30%
of the basal value); 2) cardioinhibitory, with a de-
crease in heart rate over 20% of the measurement
taken immediately before the episode and 3) a mi-
xed response, with both bradycardia and hypoten-
sion [3].
Study design
This is a prospective, case-series study. The
primary hypothesis was that the presence or absen-
ce of prodromal symptoms may show different pa-
thophysiological mechanisms for VVS. These dif-
ferences can explain various responses to beta-bloc-
ker therapy in patients with VVS. During the first
visit, all patients underwent a TTT. In patients with
a positive response, beta-blocker (metoprolol) was
started at maximal tolerated dose. All patients were
informed about tilt training. The patients were then
followed up for one year. Examinations were per-
formed every three months. At each examination
the clinical recurrence of syncope and/or presyn-
cope and possible adverse effects were evaluated.
In cases of recurrence, patients were reassured,
physical examination and electrocardiogram were
performed and possible adverse effects were eva-
luated. Frequency of recurrence of syncope and or
presyncope was counted after twelve months
follow-up period. Criteria for withdrawal from the
study included: the patient’s refusal to continue,
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noncompliance and serious adverse effects. The pri-
mary end point of the study was finalization of fol-
low-up period.
The study was approved by the local bioethi-
cal committee and all patients gave their informed
consent.
Statistical analysis
The statistical package used was SPSS 14.0 for
windows. Mean (± standard deviation) and medians
were calculated for continuous variables. Differen-
ces between groups were examined for statistical
significance by a student t-test for continuous va-
riables, with the Mann-Whitney U-test for variables
nonparametrically distributed and by Fisher exact
test for categorical variables. A value of p < 0.05
was considered significant. We used binary logistic
regression analysis to find the potential predictors
of recurrence of syncope and/or presyncope during
the follow-up period.
Results
Baseline patient characteristics
Between August 2006 and March 2007, a total
of 85 consecutive patients with unexplained synco-
pe and normal electrocardiogram, echocardiogra-
phy, neurology consultation and routine lab tests
had positive TTT response. They did not have any
contraindication for beta-blocker therapy or tilt tra-
ining. Only 79 patients were able to complete the
follow-up period. The enrolled patients consisted
of 56 males and 23 females (mean age 45 ± 19 years,
range 18–81 years). The pattern of prodromal symp-
toms are categorized in Table 1. Median pre-tilt syn-
copal and presyncopal events were 2 and 1 respecti-
vely (syncope spells: mean 2.7 ± 2.8, range 1–19 and
presyncope spells: mean 2.7 ± 4, range 0–20).
Results of tilt table test
The most common type of response among
patients who finished the follow-up period was va-
sodepressor type followed by mixed type and car-
dioinhibitory types (Table 2). The prevalence of
positive tilt test in active or passive stage is sum-
marized in Table 3. Pre-tilt blood pressure and he-
art rate were 118 ± 15.9 mm Hg and 75 ± 15 beat/
/min, respectively.
Results of follow-up period
The patients were followed up for twelve mon-
ths (350 ± 16 days). Recurrence of syncope and/or
presyncope occurred in 23 (29.1%) and 28 (35.4%)
of patients, respectively. In total, 42 (53.2%) pa-
tients experienced at least one episode of syncope
and/or presyncope during the follow-up period.
Predictors of recurrence of symptoms
Age (p = 0.572) and gender (p = 0.463) failed
to predict the recurrence of syncope and/or presyn-
cope. Diaphoresis, but not other prodromal symp-
toms and frequency of pre-tilt syncope and presyn-
cope attacks were able to be used to predict recur-
rence of symptoms during the follow-up period
(Table 4). Logistic regression analysis among pa-
tients with recurrence of syncope and/or presyn-
cope showed diaphoresis [p = 0.030, Exp(B) =
= 3.726, 95% CI for Exp(B): 1.139–12.194], and
more pre-tilt (pre)syncope spells [p = 0.002, Exp(B) =
= 0.718, 95% CI for Exp(B): 0.583–0.885] indepen-
dently increase the risk of recurrence of syncope
and/or presyncope during the follow-up period.
Discussion
Most patients who experience VVS are offered
a variety of empirical pharmacological and nonphar-
macological modalities. Tilt training is a well-known
nonpharmacological therapy [4, 5]. Pharmacologi-
cal treatment options are usually reserved for tho-
se who experience frequent syncope and/or when
symptoms cause excessive lifestyle difficulties,
threaten employment or result in unacceptable risk
Table 1. Pattern of current prodromal symptoms
reported by patients.
Palpitation 23 (29.1%)
Nausea 34 (43.0%)
Diaphoresis 57 (72.0%)
Blurred vision 43 (54.4%)
No symptom 21 (26.6%)
Table 2. Pattern of tilt-test induced vasovagal
syncope.
Vasodepressor type 35 (44.3%)
Cardioinhibitory type 17 (21.5%)
Mixed type 27 (34.2%)
Table 3. Patten of positive stage of tilt table test.
Passive stage 46 (58.2%)
Active stage 33 (41.8%)
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of physical injury to the patient or others [2]. Among
pharmacological agents, beta-blockers are the first
drugs considered for the prevention of VVS. They
are a logical choice, because elevated levels of epi-
nephrine have been demonstrated in both sponta-
neous and tilt-induced faints [6–9]. Metoprolol, pin-
dolol and atenolol have been the most frequently
studied beta-adrenergic blockers in VVS [10–12].
Metoprolol was the first beta-blocker, tested in tilt-
induced syncope. Asso et al. observed conversion
of a positive tilt test to a negative response after
parenteral administration of metoprolol [10]. Mul-
ler et al. [11] showed marked improvement in symp-
toms after oral metoprolol therapy in young patients
with recurrent syncope. On the other hand, the
Prevention of Syncope Trial (POST) showed that
metoprolol was not effective in preventing VVS in
the study population [13]. In this randomized, do-
uble-blind, placebo-controlled clinical trial, they
demonstrated that metoprolol does not benefit pa-
tients with VVS, as a group. They were unable to
demonstrate that age influenced the effect of the
treatment [13]. Alegria et al. [14] also observed the
apparent inefficacy of beta-blockers in a similar
observational study. These mixed results and re-
sponses to beta-blockers can reveal different me-
chanisms underlying the interactions among decre-
ased preload, sympathetic and parasympathetic
modulation and vasodilatation. Many patients with
VVS have pallor and diaphoresis, which may reflect
very high circulating levels of epinephrine. In our
study, patients with a history of diaphoresis had
a worse response to beta-blocker therapy. Sympathe-
tic system over-activity could be a compensatory
Table 4. Predictors of recurrence of symptoms during follow-up.
Age
Recurrence of symptoms 43 ± 20
p = 0.572
Asymptomatic during follow-up 46 ± 18
Gender (male/female)
Recurrence of symptoms 27/15
p = 0. 463
Asymptomatic during follow-up 26/11
Prodromal symptoms
(recurrence of symptoms/asymptomatic)
Presence of palpitation 12/11
p = 0.910
Absence of palpitation 30/26
Presence of nausea 19/15
p = 0.674
Absence of nausea 23/22
Presence of diaphoresis 35/22
p = 0.018
Absence of diaphoresis 7/15
Presence of blurred vision 26/17
p = 0.155
Absence of blurred vision 16/20
Pre-tilt blood pressure [mm Hg]
Recurrence of symptoms 116 ± 14.5
p = 0.113
Asymptomatic during follow-up 120 ± 17.2
Pre-tilt heart rate [beat/min]
Recurrence of symptoms 72 ± 13
p = 0.130
Asymptomatic during follow-up 78 ± 17
Frequency of pre-tilt (pre)syncope spells
Recurrence of symptoms 7.1 ± 5.5
p = 0.001
Asymptomatic during follow-up 3.3 ± 2.2
Type of tilt table test response
(vasodepressor/cardioinhibitory/mixed type)
Recurrence of symptoms 21/6/15
p = 0.235
Asymptomatic during follow-up 14/11/12
Positive stage of tilt table test (passive/active)
Recurrence of symptoms 22/20
p = 0.262
Asymptomatic during follow-up 24/13
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response in these patients, not as a primary under-
lying mechanism. It would be reasonable, therefo-
re, to consider the Bezold-Jarisch paradigm a hy-
pothesis that describes only one of many potential
triggering mechanisms [15]. Greater frequency and
number of syncopal and presyncopal spells in the
patient’s history are another independent risk fac-
tor that can predict early recurrence of syncope
after the tilt test. The results of the current study
confirm the findings of Sheldon’s et al. study [16].
They show that patients who have fainted more are
more likely to faint again. The multivariate propor-
tional hazards analysis in Sheldon’s et al. study de-
monstrated that the most powerful predictor of
a recurrence of syncope is the logarithm of the num-
ber of preceding syncopal spells. The presence of
diaphoresis and more pre-tilt syncopal and or pre-
syncopal spells independently increased the risk of
syncopal and/or presyncopal spells during the fol-
low-up period.
Limitation of the study
The duration of the follow-up period was rela-
tively short in our study. We were unable to analy-
ze the circulating levels of epinephrine in patients
with different prodromal symptoms. We excluded
patients who had a history of VVS but had negative
TTT. This exclusion criterion might have changed
the results. Our study was not a randomized, con-
trolled study, but could open the way to mechanism-
targeted therapeutic trials, which may improve cli-
nical outcomes.
Conclusions
Diaphoresis and greater frequency of spells in
a patient’s history are ominous predictors of symp-
tom recurrence. Patients with a history of diapho-
resis during VVS are less responsive to beta-bloc-
ker therapy. This finding might suggest another
pathophysiology of the vasovagal state. Other phar-
macological and/or nonpharmacological interven-
tions may be needed in this group of patients.
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